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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The processor of the high order which run commands, such as a setting instruction of 
the control signal to the input terminal of an examined component and a conversion command of 
the output signal from the output terminal of an examined component, read the test program 
recorded per line per line, and sends the read instruction to the processor of two or more low 
order, The program according to the above-mentioned instruction of the various control thru/or 
processing needed for executing the instruction sent from the processor of the above- 
mentioned high order is read. The processor of two or more above-mentioned low order 
performed to two or more hardware modules. It consists of two or more above-mentioned 
hardware modules which connect a test signal to an examined component, or measure the 
output signal of an examined component according to the control thru/or processing from a 
processor of the above-mentioned low order. The status of the processor of the above- 
mentioned high order, The status of the processor of two or more above-mentioned low order is 
connected to the same bidirectional bus. The means which while determined the condition of the 
status of the processor of the high order beforehand, and makes it a logical value in case the 
processor of the above-mentioned high order makes the processor of the above-mentioned low 
order execute the above-mentioned instruction, Supervise the condition of the above-mentioned 
bidirectional bus and it has the means which the condition judges as all the processors of the 
low order of the above-mentioned plurality in the logical value of another side having completed 
processing. A means by which the processor of each above-mentioned low order incorporates 
the condition of the above-mentioned bidirectional bus with a common system clock for the 
status, respectively, IC test system which has a means by which the condition of having 
incorporated makes processing of the processor of the low order start with the logical value of 
the method of top Norikazu, and the means which makes the condition of the status the logical 
value of above-mentioned another side after the processing is completed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
"Field of the Invention" 

This invention relates to IC test system which has the distributed architecture which has a 
layered structure. 
Prior art 

Fig. 3 is drawing showing the example of a configuration of the conventional IC test system. A 
central processing unit 1 1 controls all the test actuation for the program the test sequence 
which examines an examined component was described to be being stored in storage (not 
shown), being constituted so that a central processing unit 1 1 may read and carry out sequential 
execution of the test program from storage, for example, examining a semiconductor memory 
component by IC test system. 

Hardware modules 13A, 13B, 13C-13N are connected to the central processing unit 11 by the 
control line 12, and the control signal which a central processing unit 11 follows on performing by 
decoding a test program, and outputs is supplied to these hardware modules 13A, 13B, 13C-13N. 

That control signal is a control signal for supplying the direct current signal of 5.25V to the 
predetermined input terminal of for example, an examined component, and if this control signal is 
supplied, hardware module 13A will supply the direct current signal of 5.25V to the input terminal 
with which the examined component was specified, for example. 

Moreover, it is the control signal which orders it for the control signal which a central processing 
unit 11 outputs to measure a signal, and it will connect with the output terminal as which the 
examined component was specified, and hardware module 13B for measuring direct current 
voltage will measure that signal level, if this control signal is supplied. 

As for the hardware modules 13A, 13B, 13C-13N, such as this, the microprocessor 14 may be 
incorporated. When a test circuit is constructed only by the general-purpose logical element, 
even if it needs the logical element of the huge number, the circuit board can be constituted 
small by constructing many parts of a logical circuit by the microprocessor 14. The 
microprocessor 14 in this case is substitution of a mere logical element, sequence control for 
which it opted beforehand is only carried out, and usage which needs a complicated judgment 
function is not made general. 
"The trouble which invention tends to solve" 

While a central processing unit outputs the control signal for performing decode of a program, 
and activation, i.e., the trial of an examined component, to a hardware module etc., measurement 
of the signal which an examined component outputs, the judgment of the quality of a 
measurement result, etc. need to perform all operation control needed for actuation of IC test 
system. 

For example, when a central processing unit supplies the digital data value to a hardware module 
in supplying the voltage signal described by the test program to an examined component, or 
measuring the output signal of an examined component, the amendment operation of the 
obtained measured value is carried out if needed, and as compared with a predetermined 
judgment table, a quality may be judged or it may rank. 
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And in order to double timing for many stimuli over the input/output terminal which attains to 
100 from dozens correctly, to supply an examined component or to measure the reply signal by 
the exact time relation, it is also difficult to have to calculate those timing relationship, to have 
to give a control signal to each hardware module, and to control by one set of a central 
processing unit. 

Moreover, according to such an IC test system, if you leave all the system controls to one set of 
a central processing unit, the distributed processing system which constitutes a test period 
using two or more processors since it becomes late can also be considered. However, also in 
such a distributed processing system, it is rather difficult to make the stimulus and the sequence 
signal with an exact time interval which supplied the control signal which synchronized correctly 
between each processor to each hardware module, and timing suited completely output, or to 
measure a signal. For example, one set of the processor which becomes main needs to direct 
initiation of the processing which doubled the synchronization to each processor, or it needs to 
read in each processor the signal which shows the condition of the processing to each **, needs 
to synthesize the signal read one by one, and it is necessary to perform the next processing. 
Thus, it is difficult to carry out processing which was able to take the synchronization correctly 
between each processor, and even if it dares carry out the processing, generally strict 
synchronous doubling processing is very complicated, many processing times are required, and it 
is [ whether exact synchronous doubling processing is possible and ] a question in any situations 
when. 

"The means for solving a trouble" 

IC test system of this invention The setting instruction of the control signal to the input terminal 
of an examined component, The processor of the high order which run commands, such as a 
conversion command of the output signal from the output terminal of an examined component, 
read the test program recorded per line per line, and sends the read instruction to the processor 
of two or more low order, The program according to the above-mentioned instruction of the 
various control thru/or processing needed for executing the instruction sent from the processor 
of the above-mentioned high order is read. The processor of two or more above-mentioned low 
order performed to two or more hardware modules, It consists of two or more above-mentioned 
hardware modules which connect a test signal to an examined component, or measure the 
output signal of an examined component according to the control thru/or processing from a 
processor of the above-mentioned low order. The status of the processor of the above- 
mentioned high order, The status of the processor of two or more above-mentioned low order is 
connected to the same bidirectional bus. The means which while determined the condition of the 
status of the processor of the high order beforehand, and makes it a logical value in case the 
processor of the above-mentioned high order makes the processor of the above-mentioned low 
order execute the above-mentioned instruction, Supervise the condition of the above-mentioned 
bidirectional bus and it has the means which the condition judges as all the processors of the 
low order of the above-mentioned plurality in the logical value of another side having completed 
processing. A means by which the processor of above-mentioned each low order incorporates 
the condition of the above-mentioned bidirectional bus with a common system clock for the 
status, respectively, It has a means by which the condition of having incorporated makes 
processing of the processor of the low order start with the logical value of the method of top 
Norikazu, and the means which makes the condition of the status the logical value of above- 
mentioned another side after the processing is completed. 
"An operation of invention" 

According to the configuration of this invention, an above-mentioned processor controls 
activation **** by the line unit of a test program, and actual decode and activation of a program 
line are performed by the processor of low-ranking dedication distributing. 
Furthermore, according to the configuration of this invention, the inter exchange of the status 
information between the processor of a high order and each low-ranking processor is possible 
respectively at one-time exchange. Moreover, since each processor of a high order and low 
order operates synchronizing with the same clock signal, exact test actuation is possible for it in 
time to an examined component. 
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"Example" 

Fig. 1 is a block diagram showing the example of a configuration of IC test system of this 
invention. It consists of this example so that the trial of a DC test, i.e., current signal input- 
voltage signal output characteristics, or voltage signal input-current signal output characteristics 
may be suited especially. The processor 21 of the high order which controls activation **** of 
the test program by which this IC test system is stored in storage (not shown), The processors 
23A, 23B, 23C-23N of two or more low order which carries out actual activation of a program 
line to the bottom of control of the processor 21 like besides, It consists of hardware modules 
25A, 25B, 25C-25N controlled by the processors 23A, 23B, 23C-23N of low order, such as this, 
hierarchical. 

That is, as for the test program which examines an examined component, an experimental 
procedure is described per line, and the processor 21 of a high order controls whether the test 
program is performed about read-out and its read program line one by one from storage per line. 
The processors 23A, 23B, 23C-23N of two or more low order are connected to the processor 21 
like besides, and actual activation of the program line which decided whether the processor 21 of 
a high order would perform the program line read while seeing the advance condition of a test 
over an examined component, and determined activation **** is left for processors [ which were 
connected to low order / 23A, 23B 23C-23N ] any being. 

Each low-ranking processors 23A, 23B, 23C-23N are processors of dedication suitable for 
controlling the test signal to an examined component using hardware modules 25A, 25B, 25C- 
25N, and have an instruction word system convenient to access hardware modules 25A, 25B, 
25C-25N, or to change a test condition (connection of a terminal and condition of a measuring 
instrument) etc. Moreover, since it is macro-instruction-ized, it is constituted so that the 
processing speed of a number decade may be obtained, rather than a host processor 21 carries 
out the directly same processing as hardware modules 25A, 25B, 25C-25N using its instruction 
word system. 

If each processors 23A, 23, 23C-23N are entrusted with activation of a program line from the 
processor 21 of a high order, they will decode the program line and will start activation of a 
program line. That is, although Processors 23A, 23B, 23C-23N do not show in drawing the 
control program with which the procedure which outputs and inputs the test signal to an 
examined component was described, they are held to storage, the control program is read by the 
decode result of the given program line, and the procedure which carries out input/output 
control of the signal described by the program line is performed. 

Moreover, the processors 23A, 23B, 23C-23N It not only performs the program line which 
received request of activation from the processor 21 of a high order as it is, but decode a 
program line and it receives the decode result. The functional conditions to which information is 
beforehand given to the examined component, for example, the minimum clock width of face, An 
input condition, timing relationship, or prohibition conditions are checked, judging that the 
mistaken input signal is not given or it does not lapse into a signal state which causes breakage 
of an examined component greatly, a stimulus is outputted to an examined component or an 
output signal is measured. 

The control signal accompanying activation of a low-ranking processors [ 23A, 23B, 23C-23N ] 
program line is supplied, and hardware modules 25A, 25B, 25C-25N can measure the signal from 
an output terminal with which the test signal was outputted or the examined component was 
specified to the input terminal with which the examined component was specified. 
These hardware modules 25A, 25B, 25C-25N may contain the microprocessor 26. This 
microprocessor 26 performs the decided sequence without the so-called judgment function 
which replaced many logical elements at a high speed. A general-purpose processor is used, that 
actuation is programmed beforehand, and this microprocessor 26 can control I/O of the signal 
over an examined component by the instruction from a processor 23. 

Furthermore, by lessening the processor 21 of a high order, the low-ranking processors 23A and 
23B, and the amount of information interchange for 23C-23Ns as much as possible, it is 
constituted so that the test period of a test system may be raised, and it consists of IC test 
systems of this invention that takes a layered structure so that the perfect synchronization of 
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control processing may be obtained each low-ranking processors 23A and 23B and between 
23C-23Ns. That is, a bidirectional bus 27 is formed and the processor 21 of a high order and 
each low-ranking processors 23A, 23B, 23C-23N are connected to this bidirectional bus 27. 
Moreover, the system clock ck of the processor 21 of a high order is supplied to each low- 
ranking processors 23A, 23B, 23C-23N. 

Fig. 2 is drawing showing the example of a configuration of the important section of this 
invention. One bidirectional bus 27 is formed and each processors 23A, 23B, 23C-23N and the 
processor 21 of a high order are connected to this bidirectional bus 27 through wye yard OR 
circuits 31 A, 31 B, 31C-31N and 31 P, respectively, and it consists of this example so that the 
statuses 32A, 32B, 32C-32N which show each internal state, and 32P may be able to put on a 
bidirectional bus 27. Moreover, the system clock ck of the processor 21 of a high order is 
supplied to each low-ranking processors 23A. 23B, 23C-23N through the clock signal line 33. 
Since the system clock ck receives the signal delay for several n seconds per m while spreading 
the clock signal line 33 for example, when it reaches each processors 23A, 23B, 23C-23N, it will 
be in the timing of a clock with the time of being outputted from the processor 21 of a high 
order. However, it is made for the time delay which a system clock ck receives from this clock 
signal line 33 to become shorter enough than that one period as for the die length of the clock 
signal line 33. For example, the system clock ck used here is the 10MHz square wave signal of 
50:50, and if the total extension of the clock signal line 33 becomes 1m, it will be made to stop at 
the delay of the timing for several n seconds at the maximum. 

When the processor 21 of a high order makes coincidence start processing to each low-ranking 
processors 23A, 23B, 23C-23N, the signal to which a bidirectional-bus 27 top is told from the 
processor 21 of a high order is treated as positive logic. That is, the processor 21 of a high order 
sets its contents of status 32P to "1." The status 32P spread a bidirectional bus 27 as a start 
signal, and are told to each each low-ranking processors [ 23A, 23B, 23C-23N ] statuses 32A, 
32B, 32C-32N through wye yard OR circuits 31 A, 31 B, 31C-31N. On the other hand, the system 
clock ck of the processor 21 of a high order is supplied to each processors 23A, 23B, 23C-23N 
through the clock signal line 33, and each processors 23A, 23B, 23C-23N can incorporate the 
start signal supplied to wye yard OR circuits 31 A, 31 B, 31C-31N with the system clock ck. And 
since it is made to become shorter enough than the time amount for one period of a system 
clock ck, the time delay can be incorporated to the same timing of the same system clock ck. 
Therefore, each processors 23A, 23B, 23C-23N can synchronize completely by the system lock 
ck, and can operate. 

That is, the processor 21 of a high order can supply the stimulus which only sets its status 32P 
to "1" once, and could be made to start the synchronous processing currently assigned at 
itselves to each low-ranking processors 23A, 23B, 23C-23N as a synchronous processing start 
signal, therefore synchronized with **** completeness to an examined component, or can 
measure it. 

Moreover, in this invention, each processors 23A, 23B, 23C-23N are changed into what shows 
that Statuses 32A, 32B, 32C-32N were ended, after the processing which requires a 
synchronization is completed. In this case, a terminate signal is treated as negative logic. That is, 
each low-ranking processors 23A, 23B, 23C-23N set each status 32A, 32B, 32C-32N to "0", 
after synchronous processing is completed. Each of this terminate signal is outputted to a 
bidirectional bus 27 through wye yard OR circuits 31 A, 31 B, 31C-31N. Therefore, "0" actuation 
of all the statuses 32A, 32B, 32C-32N changes the signal on a bidirectional bus 27 to "0" for the 
first time. By supervising the level of the signal put on this one bidirectional bus 27, the 
processor 21 of a high order can know whether the synchronous test processing by each 
processors 23A, 23B, 23C-23N was completed. Therefore, it is not necessary to read the 
terminate signal of synchronous processing of each processors 23A, 23B, 23C-23N to each **, 
and only the part can perform other processings and prompt system control becomes possible. 
"Effect of the invention" 

As explained above, according to this invention, the processor in a high order controls activation 
**** of a program line chiefly, and carries out actual activation of a program line to the 
configuration made into the layered structure made to perform by distributing to two or more 
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low-ranking processors. While aiming at improvement in the processing speed by this distributed 
architecture, since the optimal instruction word system is used for every hierarchy, processing 
until it outputs a control signal becomes early very much, and the test to an examined 
component can be performed at a high speed. 

Moreover, it faced according to the configuration of this invention, each low-ranking processor 
dividing the trial to an examined component, and performing it, it became possible to take a 
synchronization to **** completeness between each low-ranking processor, and to process a 
control program, and the supply and measurement of a stimulus which follow a synchronous or 
exact time order foreword to an examined component were attained. 

Moreover, since system control processing by the processor of the high order about these 
synchronous processings is performed promptly, there is very much effectiveness also in 
improvement in a test period. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The block diagram showing the example of IC test system according [ Fig. 1 ] to this invention, 
drawing showing [ 2 ] the example of a configuration of the important section of this invention, 
and Fig. 3 are drawings showing the example of a configuration of the conventional IC test 
system. 

11: A central processing unit, 12:control line, 13:hardware module, 1 ^microprocessor, the 
processor of 21:high order, 22:control bus, the processor of 23:low order, 24:control line, 
25:hardware module, 26:microprocessor, 27:bidirectional bus, 31:wye yard OR circuit, 32:status, 
33 : clock signal line. 



[Translation done.] 
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